Darpp-32: a novel antiapoptotic gene in upper gastrointestinal carcinomas.
We show the molecular mechanisms involved in Darpp-32 overexpression and its biological role in upper gastrointestinal adenocarcinomas (UGC). A tumor tissue array of 377 samples was developed and used to detect DARPP-32 DNA amplification and protein overexpression, which occurred in 32% and 60% of UGCs, respectively. Concomitant overexpression of mRNA for Darpp-32 and its truncated isoform t-Darpp was observed in 68% of tumors (P < 0.001). When Darpp-32 and t-Darpp were overexpressed in AGS and RKO gastrointestinal cells, up to a 4-fold reduction in the apoptosis rate was observed (terminal deoxynucleotidyl transferase-mediated nick-end labeling and Annexin V assays) in response to camptothecin, sodium butyrate, and ceramide. However, the introduction of mutations in phosphorylation sites abrogated this effect. Expression of Darpp-32 and t-Darpp preserved the mitochondrial transmembrane potential and was associated with increased levels of Bcl2 protein. A reversal of Bcl2 protein level was obtained using small interfering RNAs for Darpp-32 and t-Darpp. Luciferase assays using the p53 and p21 reporter plasmids and probing of immunoblots with antibodies specific for p53 transcriptional targets, such as Hdm2 and p21, indicated that neither Darpp-32 nor t-Darpp interfere with p53 function. Altogether, we show more frequent mRNA and protein overexpression of Darpp-32 than DNA amplification, suggesting that, in addition to amplification, transcriptional or posttranscriptional mechanisms may play an important role. The expression of Darpp-32 and t-Darpp is associated with a potent antiapoptotic advantage for cancer cells through a p53-independent mechanism that involves preservation of mitochondrial potential and increased Bcl2 levels.